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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A column for separation having the fritto obtained by a dehydrating condensation reaction of 
alkoxysilane. 

[Claim 2]The column for separation according to claim 1, wherein a bulking agent is held inside. 

[Claim 3]The column for separation according to claim 1 or 2, wherein a bulking agent is a bulking agent for 

optical resolution. 

[Claim 4]The column for separation according to claim 3, wherein a bulking agent consists of polysaccharide 
derivatives. 

[Claim 5]The column for separation according to any one of claims 1 to 4 being a column for high performance 
chromatography. 

[Claim 6]The column for separation according to any one of claims 1 to 4 being a column used for capillary 
electrophoresis. 

[Claim 7]A manufacturing method of the column for separation according to any one of claims 1 to 6 
performing a dehydrating condensation reaction within a column which introduced an alkoxysilane solution. 
[Claim 8]A separation method of an optical isomer characterized by separating an optical isomer using the 
column for separation according to any one of claims 1 to 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the column for separation used for a liquid chromatography 
method, capillary electrophoresis, the gas chromatography method, etc. which are separation analysis means, 
its manufacturing method, and the separation method of the optical isomer using it. It is related with the 
outstanding column for optical isomer separation which makes possible especially high sensitivity, a minute 
amount, and a rapid analysis. 
[0002] 

[Description of the Prior Art]Although an optical isomer exists in many organic compounds, physical 
properties, such as physical and chemical nature of these optical isomers, for example, the boiling point, the 
melting point, and solubility, are completely the same. However, between optical isomers, it is known widely 
that a difference will often be seen in respect of physiology activity, for this reason, in the field of drugs, there 
is often a case where that drug effect and a difference remarkable in respect of toxicity are seen, and it 
smells also in perfume and a food additive between optical isomers, and a difference may be seen at a clever 
point. 

[0003]Although a means to manufacture only the basis of such a social request and one of the two of an 
optical isomer is examined widely, the art of analyzing an optical isomer simultaneously was also studied and it 
has progressed. By physical and a means of an optical isomer by which the difference among physical 
properties, such as the usual boiling point, solubility, a distribution coefficient, and a size of an electric charge, 
separates since chemical nature is completely the same, it cannot be analyzed as having stated previously. 
[0004]Then, the optical isomer separation method by a high-performance-chromatography (HPLC) method has 
progressed as separation of the optical isomer which can identify the three-dimensional arrangement between 
optical isomers on the conditions near a room temperature (dissymmetry discernment), and tools of analysis. 
With the column for HPLC used here, the chiral stationary phase which made the dissymmetry discernment 
agent itself or the dissymmetry discernment agent support on a suitable carrier is used. For example, optical 
activity polymethacrylic acid triphenylmethyl (JP,57-150432,A), Cellulose, an amylose derivative (Y. Okamoto, 
M.Kawashima and KHatada, J.Am.Chem.Soc, 106, 5337, 1984), an ovomucoid (JP,63-307829,A), etc. are 
developed. It is known that the optical-resolution column which made the cellulosic and the amylose derivative 
support on silica gel also in the chiral stationary phase for these HPLC has high dissymmetry discernment 
ability to a very broad compound. 

[0005] However, in these HPLC method, although a certain amount of quantity (more than about O.lmicrog) of 
a sample is required in the case of separation, since the absolute magnitude of a sample is little very much in 
order to use in fields mentioned above, such as a biogenic substance and metabolic turnover research, — the 
sample of 10 - 0.1 pg — accuracy — it can analyze highly — a technique is desired. By the HPLC method, 
since the amount of mobile phase solvents is discharged so much, reduction of these solvent amounts is 
pointed out from a point of the environmental problem. 

[0006]Research of the optical-resolution art by the capillary electrophoresis (CE) with which the separation 
technique differs from the HPLC method in recent years is advanced. Capillary electrophoresis is impressing 
voltage to both ends using the small tube called a capillary tube, and is the art in which the difference 
between an electric charge, size, etc. separates a sample. The CZE (capillary zone electrophoresis) method 
performed by the optical-resolution method using a CE method adding cyclodextrin and its derivative in 
migration liquid conventionally, MEKC (micell **** chromatography) — law is known well (Journal 
ofChromatography A, 659 (1994), 449). except for cyclodextrin — heparin (Anal. Chem. and 66 (1994).) The 
example which added galactosamine, glucuronic acid, fucose (JP,9-143202,A), dextran (Journal of 
Chromatography A, 735 (1996), 345), etc. which are 3054 and a sulfonated polysaccharide to migration liquid is 
reported. 

[0007]The manufacturing method of a capillary column takes advanced art. The production art of the fritto for 
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holding a bulking agent in a capillary tube especially poses a problem, and this is related to the problem of the 
air bubbles which intercept energization in capillary electrophoresis. 

[0008]Although the method of making silica gel or its derivative sinter was conventionally used for production 
of fritto, acjjustment of the length of fritto is difficult and also production took advanced art that a heating 
section breaks easily. The sake, Fritto production. Needlessness. (Anal. Chem., vol.68, No. 17, 2753-2757, 1996, 
Electrophoresis, vol.20, No.1, 43-49, 1999, Anal. Chem. to which research of fritto Rhesca Lamb to do is also 
done, vol.72, No.1 5, 3605-3610, 2000, Chromatography, vol.21, No.3, 195-202, 2000. 

[0009]The purpose of this invention is to provide the separation method of the column for separation with the 
fritto which reappearance is good, can manufacture simply and is rich in stability, and the optical isomer using 
it. 

[0010] 

[Means for Solving the Problem]This invention persons came to complete this invention, as a result of 

repeating examination wholeheartedly in order to solve the above-mentioned technical problem. 

[001 1]Namely, a column for separation, wherein this invention has the fritto obtained by a dehydrating 

condensation reaction of alkoxysilane, It is a separation method of an optical isomer separating an optical 

isomer using a manufacturing method of a column for separation which performs a dehydrating condensation 

reaction, and this column for separation within a column which introduced an alkoxysilane solution. 

[0012] 

[Embodiment of the Invention]The dehydrating condensation reaction of the alkoxysilane in this invention 
consists of an elementary process called hydrolysis of silicate as shown in a formula (1), and the condensation 
reaction of the silanol group following it. 
[0013] 
[Formula 1] 

— Si — OR + HzO »- — Si— OH 

I — ROH J 

—Si— OH + —SI— OH - » — SI— O-Si— 



I I 
— SI — OR + —SI— OH 



3!— OR + — Si — OH » — SI— O— Si — 

I I ~ I I 

(1) 

[0014]Here, R is at least one sort chosen from the alkyl group of the aromatic hydrocarbon group which may 
have no replacing or a substituent, a hydrogen atom, and the carbon numbers 1-20. As desirable alkoxysilane 
used by this invention, a tetramethoxy silane, a tetraethoxysilane, trimethoxysilane, triethoxysilane, 
phenyltrimethoxysilane, etc. are mentioned. Copolymerization may be carried out, for example to dihydric 
alcohol, such as ethylene glycol, ester species, etc. only not only in an alkoxysilane simple substance. 
[0015]Of a dehydrating condensation reaction of such alkoxysilane, a matrix which carried out three- 
dimensional bridge construction is formed, and this serves as fritto of this invention by it. In order to 
manufacture a column of this invention which has this fritto, after preparing an alkoxysilane solution in a 
suitable solvent beforehand, it is preferred to introduce this solution in a column and to perform a dehydrating 
condensation reaction at 0 to 180 **. 

[0016]As a solvent used for preparation of an alkoxysilane solution. Ketones, such as water, acetone, methyl 
ethyl ketone, and an acetophenone, Ethyl acetate, methyl acetate, propyl acetate, methyl propionate, methyl 
benzoate. Ester solvents, such as phenyl acetate, a tetrahydrofuran, 1 ,4-dioxane, Ethers solvents, such as 
diethylether and tert-butylmethyl ether, Amide series solvents, such as N.N-dimethylformamide and N,N- 
dimethylacetamide, Imide system solvents, such as N,N-dimethylimidazolidinone, chloroform, Halogen system 
solvents, such as a methylene chloride, a carbon tetrachloride, and 1,2-dichloroethane, Pentane, petroleum 
ether, hexane, heptane, octane, benzene, Hydrocarbon system solvents, such as toluene, xylene, and 
mesitylene, methanol, Amine system solvents, such as alcohols solvents, such as ethanol, propanol, and 
butanol, diethylamine, triethylamine, and pyridine, are mentioned, and these solvents may be independent or 
may be used as two or more sorts of partially aromatic solvents. As a hydrolysis catalyst, bases, such as acid, 
such as acetic acid, chloride, and sulfuric acid, or ammonium, and sodium hydroxide, are added, and it is 
considered as a solvent for preparation of an alkoxysilane solution. As for concentration of alkoxysilane in an 
alkoxysilane solution, 0.05 to 5 % of the weight is preferred. 
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[001 7] Although an introduction amount of an alkoxysilane solution into a column does not have restriction in 
particular, it is preferred to introduce so that the length of an alkoxysilane solution portion in a column may be 
set to 0.2-4 cm and also 0.5-2 cm. 

[001 8]A column used for this invention will not be limited especially if normal use is carried out, but as for an 
inside diameter of a column, 1-5000 micrometers is preferred, its 10-1000 micrometers are still more 
preferred, and especially its 10-200 micrometers are preferred. Although what kind of length it may be 
sufficient as the length of a column, 20-100 cm is preferred. 

[0019]Construction material of a column will not be limited especially if use of liquid chromatography or 
electrophoresis analysis is presented, but [ especially ] construction material containing glass or silica is 
desirable, and a capillary column made from fused silica currently used abundantly by the present 
electrophoresis is the most preferred. 

[0020]As for a column of this invention, it is preferred that a bulking agent is held inside, and although 
anythings can be used for a bulking agent used for this invention according to the analytic purpose, it is 
preferred to use a bulking agent for optical resolution, especially a bulking agent which consists of 
polysaccharide derivatives. 

[0021]As long as a polysaccharide which constitutes a polysaccharide derivative used for this invention is 
optical activity regardless of either a synthetic polysaccharide, a natural polysaccharide and a natural product 
conversion polysaccharide, what kind of thing may be sufficient as it but a desirable high thing of the 
regularity of a bond form is desirable, if it illustrates — beta-1 ,4-glucan (cellulose) and alpha-1,4-glucan 
(amylose.) Amylopectin, alpha-1,6-glucan (dextran), beta-1 ,6-glucan (BUSUTSURAN), Beta-1,3-glucan (for 
example, curdlan, sizofiran, etc.), alpha-1,3-glucan, beta-1, 2-glucan (Crown Gall polysaccharide), beta-1, 4- 
galactan, beta-1 ,4-mannan, alpha-1,6-rnannan, beta-1 ,2-cell tongue (inulin). It is beta-2,6-cell tongue (levan), 
beta-1,4-xylan, beta-1,3-xylan, beta-1, 4-chitosan, alpha-1,4~N-acetyl chitosan (kitchen), pullulan. agarose, 
alginic acid, etc., and starch containing amylose is also contained. In these, cellulose which can obtain a 
polysaccharide of a high grade easily, amylose, beta-1, 4-xylan, beta-1 , 4-chitosan, a kitchen, beta-1,4~mannan, 
inulin, curdlan, etc. are preferred, and especially cellulose and amylose are preferred. 

[0022]Although a number average degree of polymerization (pyranose contained in one molecule or mean 
number of a furanose ring) of these polysaccharides is ten or more still more preferably and a maximum in 
particular does not have it five or more preferably, it is desirable that it is 500 or less in respect of an ease of 
handling. 

[0023]A compound produced by derivatizing when an ester bond, a urethane bond, or an ether bond makes 
some hydroxy! groups of the above polysaccharides carry out a compound which has a functional group which 
can react to this hydroxyl group by a publicly known method conventionally as a polysaccharide derivative 
used for this invention is mentioned. As a compound which has a functional group which can react to a 
hydroxyl group here. An isocyanic acid derivative, carboxylic acid, ester, acid halide, an acid amide, If it is a 
compound which has a halogenide, an epoxy compound, aldehyde, alcohol, or other leaving groups, what kind of 
thing may be used and such aliphatic series, alicycle fellows, aromatic series, hetero aromatic compounds, etc. 
can use inorganic acid, such as nitric acid. Especially an ester derivative or a carbamate derivative is 
preferred. 

[0024]The polysaccharide derivative can fill up a column with a method and the polysaccharide derivative itself 
which a carrier indicated below is made to support by any methods, such as crushing or the method of 
spherical-particle-izing. 

[0025]Support here may be that a polysaccharide derivative is fixed on a carrier, and what kind of methods, 
such as physical adsorption between a polysaccharide derivative and a carrier, a chemical bond between 
carriers, a chemical bond of polysaccharide derivatives, a chemical bond of the third component, an optical 
exposure to a polysaccharide derivative, and a radical reaction, may be sufficient as the method. Furthermore, 
a porosity organicity carrier or a porosity inorganic carrier is raised, and a carrier here is a porosity inorganic 
carrier preferably. In order that silica gel may be raised as a desirable carrier and the surface may eliminate 
influence of a residual silanol especially, it is preferred that a surface treatment is performed, but it is 
satisfactory even if a surface treatment is not performed at all. 

[0026]In these bulking agents, a thing in which carried out the polymerization reaction of a carrier which has a 
polymerization nature functional group, a polysaccharide derivative which has a polymerization nature 
functional group, and the polymerization nature monomer, and a chemical bond was made to form among these 
3 persons is preferred. 

[0027]As long as it is a functional group which can participate in polymerization reactions, such as a radical 
polymerization, anionic polymerization, cationic polymerization, and a polycondensation, as a polymerization 
nature functional group introduced into a carrier, what kind of thing may be used, but a vinyl group 
represented by an acrylic acid derivative, a methacrylic acid derivative, styrene, etc. is more desirable. 
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[0028]If it is a functional group which can participate in polymerization reactions, such as a radical 
polymerization, anionic polymerization, cationic polymerization, and a polycondensation, as a polymerization 
nature functional group introduced into a polysaccharide derivative, Although what kind of thing may be used, 
a vinyl group represented by an acrylic acid derivative, a methacrylic acid derivative, styrene, etc. is more 
desirable. A rate of a polymerization nature functional group introduced to a polysaccharide derivative has the 
preferred degree of functional group substitution of 0.01-2.9 as a degree of substitution of pyranose or three 
hydroxyl groups of a furanose ring, and 0.1 to 1.5 is still more preferred. 

[0029]As long as it is a monomer which can participate in polymerization reactions, such as a radical 
polymerization, anionic polymerization, cationic polymerization, and a polycondensation, as a polymerization 
nature monomer, what kind of thing may be used, but it is a vinyl monomer more preferably represented by an 
acrylic acid derivative, a methacrylic acid derivative, styrene, etc. 

[0030]A column for separation of this invention may be useful as a column for liquid chromatography, 
especially a column for high performance chromatography, and which thing of a drainage system and an 
organic solvent system may be sufficient as a mobile phase used for this liquid chromatography method. 
[0031]A capillary column of this invention only not only in a liquid chromatography method, gas 
chromatography, an object for electrophoresis especially an object for capillary tube electro chromatography 
(for CEC), the CZE (capillary zone electrophoresis) method, and MEKC (micell **** chromatography) — it can 
be used also as a capillary column of law. 

[0032]If a column for separation of this invention is used, various optical isomers are efficiently separable. 
[0033] 

[Example]Hereafter, although an example explains this invention still in detail, this invention is not limited to 
these examples. 

[0034]Example 1: Dilute hydrochloric acid and ion exchange water were dipped after alkali pretreatment to a 
fused silica capillary column manufacture 75 micrometers in inside diameter of the capillary column which has 
fritto, and 18.5 cm in length, and it often dried by aeration of dry nitrogen after washing and acetone dipping. 
[0035] 100 mg of polyethylene glycols (average molecular weight 10,000 [ about ]) and 0.45 ml of tetramethoxy 
silanes were added into 1 ml of acetic acid solutions (0.01 M), and it stirred for 30 minutes in the ice bath. 
Then, it deaerated with the ultrasonic wave, and it introduced until it became a length of 1 cm at the above- 
mentioned capillary column. Both ends were closed with silicone rubber and it was made to react at 40 ** 
overnight. Distilled water washed after the reaction, it heated at 50 **, and the capillary column which has 
fritto was obtained. 

[0036]Example 2 : Under the manufacture nitrogen atmosphere of the capillary column which has the fritto in 
which the bulking agent is held inside, 200 ml of dry pyridine is added to 10 g of cellulose (trade name Avicel, 
Merck Co. make), After adding 20.6 g of triphenylmethyl chlorides (chloridation trityl) to this and performing 
heating and stirring of 24 hours at 1 15 **, it poured in to the methanol 3L and the cellulosic in which the 6th 
place was tritylated was obtained. 

[0037]This 6-trityl cellulose lOg After dissolving in 150 ml of dry pyridine, After adding 18.6 g of 3,5- 
dichlorophenyl isocyanates and performing heating and stirring of 48 hours at 1 15 **, it poured in to the 
methanol 3L, the 6th place was tritylated, and the 2 or 3rd place obtained 3 and the cellulosic formed into 5- 
dichlorophenyl carbamate. The obtained 6— trityl 2,3-bis(3,5-dichlorophenyl carbamate)cellulose 10g is added to 
the mixed solution of the methanol 1L and 0.25 g of concentrated hydrochloric acid, At the room temperature, 
after stirring, it separated and the 6-hydroxy-2,3-bis(3,5-dichlorophenyl carbamate)cellulose from which the 
trityl radical of the 6th place was removed was obtained for 12 hours. 

[0038]This was taken 5g, after dissolving in 70 ml of dry pyridine, after adding 405 mg of 4- 
vinylphenylisocyanates and performing heating and stirring of 24 hours at 1 15 **, 1.05 g of 3,5-dichlorophenyl 
isocyanates were added, and heating and stirring of 24 hours were performed at 1 1 5 more **. The reaction 
mixture was poured into methanol of 2L, and the cellulose 3 and 5-dichlorophenyl carbamate derivative 
(henceforth [ CVDCPC ]) in which the polymerization nature vinylphenyl carbamate was introduced into a part 
of the 6th place of the purpose were obtained. The degree of substitution of a polymerization nature 
vinylphenyl carbamate is 0.25. 

[0039]On the silica gel (the particle diameter of 3 micrometers, 1000A in aperture) which introduced the vinyl 
group by the conventional surface treatment method, CVDCPC64mg and 6.4 mg of styrene were dissolved in 
0.9 ml of tetrahydrofurans (THF), 2,2'-azobisisobutyronitrile (azobisuisobutironitoriru) / THF (1.0 ml) solution 
2.78-mg were added to this, the polymerization reaction of 20 hours was performed at 60 **, and the bulking 
agent was obtained. 

[0040]The column which has the fritto which distributed 1 ml of hexaneHsopropanol (9:1) and created 10 mg 

of this bulking agent in Example 1 was filled up with the pressure of 400 kg/cm 2 , and the capillary column 
which has the fritto in which the bulking agent is held was obtained. 
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[0041 ]It is made to be the same as that of Examples 1 and 2 instead of a fused silica capillary column 75 
example 3 micrometers in inside diameter, and 18.5 cm in length except using a fused silica capillary column 
100 micrometers in inside diameter, and 25.0 cm in length, The capillary column which has the fritto in which 
the bulking agent is held was obtained. 

[0042]The capillary column obtained in example 4 Examples 2 and 3 is used, and it is Prince capillary 
electrophoresis instrument. System (Lauerlabs, Emmen, The Metherlands), Optical resolution was performed 
by the following condition about 7 sorts of racemate (a) - (g) shown below, using JASCO CE 971 UV 
Intelligent (made by Jasco Corp.) as a detector. The result is shown in Table 1. A separation factor (alpha) is 
defined by the following formulas in Table 1. 

[0043]The retention coefficient of alpha=k 2 ' / optical isomer in which 'the retention coefficient of the optical 

isomer in which kj f is held weaklier here, and k 2 ' are held more strongly is shown k y 

[0044] 
[Formula 2] 




OOfNHPh 
^-fe^flc (g) 

[0045]mobile phase: — hexane/isopropanol =9/1 (v/v) 

Detection :UV214nm pump liquid sending (pressure constant method for BET method): 20bar [0046] 
[Table 1] 
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[0047] 

[Effect of the Invention]According to this invention, reappearance is good and the column for separation with 
the fritto which is rich in stability can be manufactured simply. 
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[0 0 14] CCT\ R&fcSM&XteKgtS^WLTl^ 

Tt>£^%wmmit7mm, 7mm?, mmm 1 -20© 

f\ l^fiif U^^U 3-^^ori7;i/ 30 

[0 0 15] C<D&51t7tl/3$-i/'>7y<DmfriS&E. 
n#*58WJ©7 'J y h £&5o frfr£>7 U -y h£WT5 

^ArtfcWAU orA^180iC"P«WclB^-KfS*fT^ 

[0 0 16] T/l/n+f^^yiSJROSWWcfflv^n* 
»»JfcLTtt, ?k 7-bh>, ^f/l/i^by, 7 40 

7X 1, 4--7*4 1 1ty, ->*xf/H-f;l', tert- 
7f7M^/Ux— f;H|Ox- r/H^^iJ. N, N--7 
^fM/l'iTS h\ N, N-S^f-rt'T-b h7= Kt? 
©75K3R»»L N, N-WW5W;;>9 
O'I'SKJRSffk *na*M, «tffc**-U>, WMt 
mm, I, 2-s>*nnx*:/«o/Npy:/*}SSiJ, ^ 
y£>, Htfix— r;K 'n+-9">, 'V7**X 50 



>\ ^y-ifx h/i/xx ^v'^-uy^co^ 

fb**35jSffJ, *#7-/k x#/-/k 7D7V- 

mmt o . o5~5 aii%^»g u\, 

[0 0 17] #^Art^07/l/34^^>i§ffi©j»A 
■aWKWHtt*^*', *7i,*©7/I/n*->v'7^ 
«8fl#©g£jW). 2- 4 cm, MfcfctO. 5~ 2 cmi: «t 9 

[0018] *%wtfflt^ns*7A{iii«ffiffl*#i 

—5000 /i mW$ L < , 10—1000 /i m#Hlc£F8: L < , 
10— 200/im^t^S LVo 2:7c#7A<7}S2{il/^)"> 
£5S£T*fcM</^ 20~100cm5bWS 
[0 0 19] *5AO*mf±**^nvh^v7-C— 

+ tf 7 U -7J7 AA^ft fejf?* Ul/^o 

[0 0 2 0] *«W<D*vAt±, rtftSK^SMSiJ^iSi^* 



(4) 

5 

[0021] *%micm^t>nz&mmmfc*mf&?z> 

v\, m&tnifp- l. 4-$W#> (-tr;l/o-x) , 
a - 1 , 4-301/#y (7 5o-X, Z = 

y) , a-i, 6-?7l/*y (f+xh^y) . 0- 

1, 6-7*My (7X777) , 0-1, 3-301/* 
y (WAtf*-F5>» i/V7J7ym > o-l. 3 10 
- 3»";l/* y, j3 - 1 , 2 - 30l/# y (Crown Gal 1^ 
ID > 0-1, 4-#5**>\ 0-1, 4-vy-t 
y, a-l, 6 -7>tX 0-1, 2 

w;y) , 0-2, 6-77^^ (wsy) , 0 
-1, 4-+y^y, 0-1, 3-+->7X 0-1, 
4-*hVy, 0-1. 4-N-7-tf-;i/*h-9-y (4=- 
^y) , 7#n-x, 7;i/4 J y»«t»*o, 

75u-x;£s*rfswi»t»#*ft3o cft&®4»T? 

ti\ fi^©£tt*^fcA?T*3-tert/n-x, 75 
n-x, p-i, 4-*~y^y, 0-i, 4-*h+r 20 
y, 0-1, 4--ey^y, -r"5t';y, *— f 

9ySSft^SU<, 1$tz:-t:/l/D-X, 7 5n-X*W$ 

C0022] cnp>%m<D$n¥®m%m (i»?+t« 

[0 0 2 3] *»Wfc:fflV'»&n«^IIBH»fti:UTti, 

875F, >su>fy\m, X#*5/fl:£», 7 
;l/-rfc:h\ 7;l/3-;W &3^ti*©fl&JlJifIS&#f * 

if<oii^ffl^«i:t^T't§„ Wrfcxxx/WBi* 40 
[0 0 2 4] $flgft«tt(4. Tf3fcS3«-f 3Smcfi& 

ftt zummwrtHoxmc ion* v A£?wr 
[0025] ccwsmmttt. m#±fc&mwmw 

mm&^oftmtt. 7^*;i/S*s*4ri#^«:*7?rteTt. 50 
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r°&5o Clefts. L^mwt Lr-yu %?jvj$%>tf 6 
i*wnft^<TtF»^. 

[0 0 2 6] Cfte>©7t«#J©4>T*«, S-^ttU^S* 

*tr sett, a^w*«ft*r«^«wwM*at«^ 

ttt/T-^S^SJS^-ttT, £ft6 3*mMb¥IS£ 
[0 0 2 7] Si*iC2»A-r^*^tt^HiSt LTtt7->* 

*;!/*-&, 7r*^it, a^tfys^ Sffl^*£f«) 
s^sjiSKM^-rsctwTts'&iias-cfeft^ ^ 

sjgtt, x^uy^fclcR^ftsexyi/S^i^M* 

[0 0 2 8] ^«BB»#tS»A"r*M^tttrtllaSfcLT 

H7y*;i/fi^ 7-*yi^ **-#ys#, ssi^ 

* H©*£EJSfc il#-r 5 c £ © T- £ S tft6»T»feft 

z vjimmmw. x^uyr^^axm^ri^^-jim^ 

i*)S*U\ jWW»^X2 ftS^'ftt^S© 
il-&(4, t!7/— X&5W47-7V — XJl©3f@©7.k& 
S©S&fit LTO. 01*^2. 9©tt6SB&Jg*WI: b 
<, 0. 1^61. 5#MlC&?g:b</\, 

[0 0 2 9] fi-^tt^/^-^L-ni^-y^A/*^ 7 

^•"f & C t <D T 1 5 ^ J "7- T'fefttf 3 1 ©T? 

mmmfc. x^uy^HicRg^ftsfx/i/^/v-t 5 

[0 0 3 0] *«W©$}*ffl#7A«, ift7PYh7' 

[0 0 3 1] *fc*5!W©4 1 -vev'J-*vAJ4, r*l* 
^nYhX77-r-SO*4e.t\ A"X7n7h7'7 7 

h^77Y~ffl (CECffl) , CZE (4rVlf7'J-V"-yW 
%mti) ffi, MEKC ($t«f7D7h) }4©+-Vtf7 

[0 0 3 2] *58W©»Kffl*7A*ffl^S4:, ^ffl/t 
± < »ltf * c i: ^T* * § „ 

[0 0 3 3] 

•r £ acne, ©^ss^ij ic pis ? t © t a 

[0 0 3 4] ^SS^'J 1 : h«rWr5++trvU- 

*^A©ii^ 



(5) 

7 

rt@75/tm, 1?18. 5 cmWa-XHv'UWt 

[0 0 3 5] KSf7j<?g^(0. 01M) lml^tC^UX^l/y 
7fyn-/l/ (¥^?M^10,000) lOOmg, f h7^h 
*->i/7>U 45ml£ta*T7k&4'T30^jf#L7c o Z 
©m, ig^CtOI&MU ±180*^7 'J-* 7 A 
{C lcm<OS£lC&5 3:-ei»AL7Co 

!$U 50°CT**ug*U 7'J7 h%Wf«*+£7»J-# 

[0036] hmiJ2 : rt»Kaara*MSH#sttT^* 

SSSIMMnF, -b/l/P-X (i§ 0 a Q £7t:-fc;k */1/*a 

S) iogts*8ifu^>'200ii*iniit, cnKfifbhU? 

[0 0 3 7] COe-HJfvHr/Vn— X10g£$gjgtf 20 
z?>l50mUc®M&. 3,5-^on7i — V ->7 

2, 3{4^3,5-> ? ^aa7x^;l/A;W^— hfb^nfc-t 
/l/n-xmw**f»fc. #5tifc 6 - F y ^;U-2, 3- 
tfx (3,5-> > ^an7xr.;bA;W^— h) -fe;l/n— 

x iog£ p< ? y -mi t mimo. 25g<Dm-s®mic mn 

*BSL;te6-fc Fo4 1 ->-2,3-t:X(3,5-^np 
7xx;W;W^-h) -t/l/n-X^fc. 30 
[0 0 3 8] Cft*5 gfc.»)iB*£y^y7Qnlfc}g» 

15°CT*24B#fMD#S • Mft*ft?rc'&. 3, 5-S>* D D 

7i-/K v *>7*— n. 05g£r§*n L, £ e>tci is'ct 5 
- h*m?n/i't/Vn- X3,5-i^a 
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U7 x-tlfJiW-hffliH* (1-XTC VDC PCt^ 

•5) *$fc„ l^-ttif-;i/yx^;i/A;UAy-KDS« 

gfctO. 25T*£3o 

[0039] m&<Dmm<&Mmcx. o t;-;n«»xb 

fcS/U (SBS3 fi itu fLtl 1 0 0 0 A) ±T\ C 

VDC P C64mgi:X^U>'6.4ing£7 b7t: Fd77> 
(THF)0.9«lt81SS-&, cniC 2. 78mg<0 2, 2' -7y"t?X 
/fV7f O- h 'J ;KAI BN) /THF (1 . Om 1 ) iSScfc* P A . 60 

[0 0 4 0] CCDfttSglJ 1 Omg%, ^-tf-y — (V?u 
/V-;l/ (9:i) imltc#»£-8\ *«Wl?ffo«L 
7c7'J -y 400 kg/cm ! O£ 

jjT?t«lt, 3t«Si|*^?ilaT^5 7y -y 
%> 4=- ■*■ tf 5 y - * v A %*#fc„ 

[0 0 4 1] HSSP3 

rtg75/im, S£ 1 8. 5cmC7a-XKi"JA* + 
5. 0cmO7a-XK-yM + t^7';-A7A*ffl 

[0 0 4 2] HfigW4 

ftfi&tfij 2 JkSS 3 Ti# & tlfc* -v ¥ 7 y - * 7 A£ffl v\ 
Prince capillary electrophoresis instrument (Lauer 
labs, Emraen, The Mether lands) S/Xt- A, ^ttJgf^L 
TJASCO CE 971 UV Intelligent (B**Wfc*tSi) 
t\ JMTfc^T7a©7-fe5#(a)~(g)fc'O^T. Tt2 

43, gllCte^T, (a) «, U"F©S-e3£ll 

[00 4 3] a = k 2 ' /k/ 

cct> k,' iz£9®<9m-£tiz>yt¥m&fo<DUft 

[0 0 4 4] 
[ft 2] 



(6) 




Ph 



Ph 

:Hz£# (a) 




(d) 




^ir^fr (e) 




OONHPh 



OONHPh 
v-fe5# (g) 

[0 0 4 5] ^ttffi : ^■9-y/-TV7 p P/V-;l/=9 * [0 0 4 7] 
/\ (v/v) 
^tB : UV214nm 
tfyTMm :20bar 

[0 0 4 6] 

[Si] 
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^ir5«c (c) 



Co(acac) 3 

(f) 



20 fc*^*«o 





(a) 










1.61 


1.47 




1.20 


1.07 




1.25 


1.26 




1.42 


1.36 




1.22 


1.17 




1.50 


1.55 




1.35 


1.31 



30 



(51)Int.Cl. 7 

C 0 7 B 57/00 
C 0 7 C 33/46 
39/15 
49/657 
49/92 
C 0 7 D 301/32 
303/04 
303/48 
487/08 
G 0 1 N 27/447 
30/88 



3 5 0 



F I 

C 0 7 B 57/00 
C 0 7 C 33/46 
39/15 
49/657 
49/92 
C 0 7 D 301/32 
303/04 
303/48 
487/08 
G 0 1 N 30/88 
C0 7M 7:00 



f-73-K (##) 



3 5 0 



W 



(7) 



1«M 2 0 0 2 - 3 5 0 4 1 3 



// C 0 7M 7:00 



G 0 1 N 27/26 



3 3 1 G 
3 1 1 E 



gaim# 0 WM0I654 - 265 



F£-A(##) 4C048 AA01 BB02 BB33 CCOl KK07 

UUIO XX03 
4C050 AA03 AA07 BB08 CC08 DDIO 

EE02 FF02 GGOl HHOl 
4H006 AA02 AC83 AD17 FC52 FC54 

FE11 FE13 FE71 FE74 



